Dissecting aneurysm of the aorta is a not uncommon disease that usually produces severe symptoms and often leads to an early death. This article reports an unusual case in which the patient was nearly asymptomatic and died of unrelated causes. Autopsy revealed a healed dissecting aneurysm. The literature on dissecting aneurysm, emphasizing its pathogenesis and its relation to cystic medial necrosis, is briefly reviewed.
DISSECTING aneurysm of the aorta has long been recognized as a disease entity, and is ordinarily regarded as a rapidly fatal condition. A certain proportion of dissecting aneurysms redissect into the lumen of the aorta, forming the so-called "double-barreled" aorta. Occasional cases of dissecting aneurysm have survived for a considerable period after the acute episode, many of them being of the "double-barreled" variety.'-7 Most of the reported prolonged survivals suffered from congestive heart failure and eventually died as a result of the aneurysm. 2 The patient denied any history suggesting acute rheumatic fever. He had been in the military service continuously since the age of 20 and had enjoyed good health. He had no history of chest pain, dyspnea, or palpitation. The patient underwent a tonsillectomy in childhood and an appendectomy at the age of 21. At the time of the appendectomy physical examination of the heart was normal; blood pressure was recorded at 138/58. Subsequent determinations, however, revealed a normal pulse pressure. In the family history, the patient's mother had died of heart disease at 59.
On admission to another Air Force hospital in September 1955, the blood pressure was 124/40. Grade III systolic and diastolic murmurs were heard over the aortic area, radiating to the neck, and the peripheral signs of aortic insufficiency were present. Chest x-ray showed minimal cardiac enlargement and widening and tortuosity of the aorta. An electrocardiogram showed normal sinus rhythm, left ventricular hypertrophy, and digitalis effect. Routine blood counts and urinalyses were normal. Serologic test for syphilis was negative. The basal metabolic rate was plus 1, and an electroencephalogram was normal. Shortly after admission a complete neurologic examination revealed a left pupil slightly larger than the right. The patient's syncopal attacks were attributed to his heart disease, which was thought most probably to be rheumatic in origin.
While arteries. The septum underlying the origin of these arteries was intact. The intima of the aorta in the dilated portion showed slight longitudinal wrinkling and only an occasional slightly elevated plaque, as did the thoracic and abdominal aorta. There was no calcification, ulceration, or thrombosis. There were no congenital anomalies of the heart, and the remainder of the autopsy was essentially unremarkable.
Microscopic examination of the tumor masses showed an anaplastic tissue with dense focal pigmentation typical of malignant melanoma.
Microscopic sections from various portions of the aorta showed conspicuous changes in the media. Several sections showed long zones of muscular ''necrosis" where the muscle fibers retained their outlines but had lost their nuclei and stained more deeply with eosin than the surrounding tissue ( fig. 4) . These necrotic bands varied in width up to one third of the thickness of the media and extended longitudinally for several centimeters. There were numerous, scattered, sharply delineated areas of myxomatous change in which no muscular or fibrous tissue was seen, but which consisted of fusiform or stellate cells irregularly arranged in a mucoid ground substance. These areas bore no notable relation to the zones of muscular degeneration and abruptly interrupted the regular architecture of the surrounding media, which showed no evidence of cellular infiltration or vascular proliferation. Some of these lesions had progressed to the point of cyst formation ( fig. 5 ) and contained completely acellular mucoid material. An occasional cystic lesion showed Sections stained with Verhoff's elastic stain showed large areas in which the elastic fibers were markedly thickened and fragmented and had lost their usual orderly arrangement ( fig. 6 ). The areas of disruption of elastic tissue were always closely associated with the cystic lesions. The cystic lesions themselves were invariably completely devoid of elastic fibers. Sections from septum between the true and false channels showed it to be composed of a lamina of medial tissue of about half the normal thickness, covered on one side by an essentially HUKILL normal intima and on the other by much thinner condensation of fusiform cells, which in turn was lined by endothelium. The medial tissue of the septum showed relatively little necrosis and cyst formation. Similarly, sections from the wall of the dissection showed it to be composed of a thinnerthan-normal media lined by a very thin intima-like tissue.
The various sections showed focal intimal changes suggesting only an early stage of atherosclerosis. The intima was focally thickened and contained small accumulations of foam cells and showed slight fibroblastic proliferation.
DISCUSSION
Cases of dissecting aneurysm have been recognized since the sixteenth century. Early descriptions of the disease were given by Vesalius9 and by Nichols.'0 Rokitansky,1" in 1852, gave an accurate general description of the anatomic changes and a perceptive discussion of the pathogenesis. His views were remarkably modern, and he attributed dissecting aneurysm to a primary disease of the media, rather than to an intimal defect, expressing an attitude that is only recently becoming generally accepted. Rokitansky's conclusions are all the more astute for being based almost entirely on gross observations. Most early reports of dissecting aneurysm dealt with patients of relatively advanced age; many authors, despite Rokitansky's early views to the contrary, regarded the condition as a disease of old age and associated it with senescence, arteriosclerosis, and hypertension.s As recently as 1953, Jackson and Slavinl2 suggest that a combination of arteriosclerosis and hypertension is the underlying cause in the majority of cases.
An early description of medial changes in dissecting aneurysm was given by Babes and Mironescu in 1910,1' but received little attention in the literature for several years. In 1928, Gsell14 described muscular necrosis in spontaneous rupture of the aorta. In 1929 and 1930, Erdheim's papers'5 16 appeared, defining idiopathic cystic medial necrosis. His cases were characterized by changes limited to the media, including (1) focal necrosis with dropping out of nuclei, (2) mucoid change in the ground substance and cyst formation, (3) focal destruction of elastic fibers, and (4) repair by fibrosis without notable vascular proliferation. He emphasized the differences between the changes he observed and those of syphilitic aortitis. Soon a number of cases of dissecting aneurysm were reported with these changes.'7 18 Shennan,1-9 in 1934, published a monumental review of dissecting aneurysm, analysing 300 cases, 17 of them his own. Although he was apparently not aware of Erdheim's work, he emphasized the importance of medial changes, and concluded that "A factor common to all cases is degeneration of the elements of the media." The descriptions of the microscopic changes in a number of his cases and several of his photomicrographs strongly suggest cystic medial necrosis. Shennan characterized 79 of his 300 collected cases as being "old" or "healed," but his criteria for this designation are not defined; many of the patients died of progressive dissection, and nearly all of cardiovascular disease. Gore in 195220 21 published an extensive report of the pathologic findings in 72 cases, all of which showed underlying changes in the media. Gore described 2 forms of medial degeneration: the elastic type, similar to that described by Erdheim, occurring chiefly in younger age groups, and the muscular type, occurring at older ages. He suggested that the primary change in dissecting aneurysm is intramedial dissection of hemorrhage from the vasa vasorum, which only secondarily ruptures through the intima into the lumen.
Later, Gore22 pointed out that 32 of his 72 cases occurred in patients less than 40 years of age, and emphasized the frequency of the condition in youth. A number of cases in children and adolescents have been reported.23' 24 Many of them were associated with the skeletal changes of Marfan's syndrome.
In 1896, Marfan25 described a syndrome of musculoskeletal anomalies, including pigeon breast, abnormally long and slender extremities, and changes in the skull and palate. Since the original description a number of other stigmata have been added to the syndrome, including congenital anomalies of the eye and heart, and, more recently, fusiform aneurysm of the aorta26 and dissecting aneurysm.27 Cystic medial necrosis of the elastic type has been associated with Marfan's syn-drome, and presumably accounts for the aneurysmal changes.28 29 It has even been suggested25 that cystic medial necrosis may be regarded as a "form fruste" of arachnodactyly or Marfan's syndrome. It is conceivable that there is a common underlying metabolic defect, which, in a mild form, is reflected anatomically only in the cardiovascular system, while in its severe form produces widespread changes in many organ systems.
Dissecting aneurysms occasionally communicate by 2 or more rents in the intima with the original lumen of the aorta, forming the socalled "double-barreled aorta."2 ' 19 In these cases the secondary channel sometimes remains patent, and the new channel forms an endothelial lining.3' 5 It is from this group that the majority of long survivals have been reported. '-7 Although a number of cases have been reported as examples of "healed" dissecting aneurysm, many of these represent only a relatively prolonged survival in the face of a progressive disease process. Only 4 of Gore's 85 cases were healed.20 Most of the reported cases suffered an acute clinical episode of dissection, which was often associated with pain, and then survived for months or years, usually symptomatic, and often incapacitated. A notably frequent sequel to dissecting aneurysm is congestive heart failure, symptoms of which are noted in nearly all patients who survive. Many patients die in intractable failure,4 despite the absence at autopsy of obvious cause, such as valvular involvement or myocardial disease. Peery3 suggested that the loss of normal aortic elasticity following dissection results in circulatory failure by impairing the diastolic rebound mechanism, which normally makes an important contribution to circulatory efficiency.
It has been noted30 that although severe pain is a characteristic of dissecting aneurysm, approximately 50 per cent of reported cases are entirely painless throughout their course.
The case described above shows several unusual features and a number that are at variance with the traditional view of dissecting aneurysm as a degenerative disease of old age. The patient's only definite clinical manifestations of vascular disease were the systolic and diastolic murmurs, the peripheral signs of aortic insufficiency, and the recurrent episodes of atrial fibrillation. The attacks of syncope may have been due either to the aneurysm or to the metastatic melanoma later found in the central nervous system. Excepting possibly the episodes of syncope, the patient never had symptoms of cardiovascular disease; notably, there were no signs or symptoms of congestive heart failure, although he was ambulatory until the preterminal stages of his neoplastic disease.
The clinical findings suggest a degree of aortic insufficiency despite the paucity of anatomic changes in the valve at autopsy. It must have been mild, however, in view of the borderline left ventricular hypertrophy. Several authors have noted and commented on the presence of clinical signs of aortic insufficiency in cases of dissecting aneurysm where autopsy fails to reveal significant anatomic changes.' 4 It might be speculated that much of the elevation in pulse pressure is due to loss of elasticity of the aorta with resultant loss of the diastolic recoil phenomenon.
The patient was relatively young and active until incapacitated by his tumor. He was not hypertensive, and at autopsy showed only minimal evidence of arteriosclerosis. On the other hand, the characteristic changes of idiopathic cystic medial necrosis were conspicuous in all sections taken from the aorta. The medial change was chiefly of the type described by Erdheim, or of the "elastic type" in Gore's classification, although considerable muscular necrosis was also present. The present case supports the increasingly accepted view that essentially all cases of dissecting aneurysm occur in aortas affected by cystic medial necrosis, and that dissection bears no relation to intimal disease and arteriosclerosis.
The dissection in the present case was completely healed, and the false channel was endothelialized. The dissection was associated with a fusiform dilatation of the involved portion of the aorta, a finding that is not uncommon. It is notable that the false channel was dilated, while the original aortic lumen retained its normal dimensions and was about three-fourths surrounded by the false lumen. Plure aspectos inusual del presente caso es discutite.
